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through distance learning. A final section gives annotated suggestions of useful teaching 
resources	in	paper,	DVD	and	web-based	formats.
A tale of two approaches: using the history of mathematics in the curriculum
At the risk of oversimplification, it can be stated that there are two broad ways to integrate the 












produce freely available resources [4] in the form of PDF and mp3 files giving short introductions 
to a range of topics in the history of mathematics. The use of mp3 files in this project is 
indicative	of	the	change	in	learning	styles	of	the	21st	century	student,	many	of	whom	use	
mobile	devices	to	listen	to	podcasts	and	other	resources	while	travelling	to	university	and	at	




































Table 1: The 18 UK universities which, as of 2010, were known to have a course in the history 
of mathematics as part of their undergraduate mathematics degree programme. (Results 
obtained by web trawl. Other universities may offer modules without their being visible on an 
external-facing website.) 












above is of course a simplification. However, rather than attempt to further classify and divide, 






College	Algebra.	Convergence:	Where Mathematics, History and Teaching Interact,	4.
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substantially longer, and is worth 66% of the final mark.
Some recent test questions
1.		(a)	Who,	in	your	opinion,	is	most	deserving	of	being	called	the	father	of	Algebra?		
Justify	your	assertion.
	 (b)	Solve	the	cubic	equation	x3 − 18x = 35 using essentially the method of 	
Cardan	in	Ars	Magna.
2.		(a)	“The	French	revolution	of	1789	changed	the	course	of	mathematics”.	Discuss.
 (b) Copy the approach of Gauss’ first proof of the Fundamental Theorem of Algebra to show 
that	the	equation	x2 − 3ix + (−2 + 2i) = 0 has two roots.
3.		Describe	how	Archimedes	used	his	“Mechanical	method”	to	calculate	areas	and	volumes.
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whose mathematics background has already covered topics in the first year curriculum [1]. This 
case study discusses the use of history in a new first year mathematics module introduced by 
the	authors	in	2008/2009	[2].
Mathematical	Technology	and	Thinking	(often	abbreviated	to	“MaTT”,	which	students	seem	
to like) is a core first-year module for all mathematics programmes at Greenwich. It contains 
















limelight. Students learn about Einstein’s prominence as a public figure and reflect on the 
public	image	of	mathematicians.
While	some	students	might	like	MaTT	to	focus	exclusively	on	technical	mathematics	–	for	example	one	
student	commented	this	year	“we learn about history and stupid subjects, i paid money to come to 
this uni to do MATH”	–	comments	such	as	“I want to do maths because I am inspired by knowing 







a new first year module providing an introduction to the range of mathematics. In: D. Waller 
(ed.),	CETL-MSOR Conference 2011 Conference Proceedings.	MSOR	Network,	pp.	28-32.
3.	 ‘Bite-Sized’ History of Mathematics Resources.	Available	via:		
www.infj.ulst.ac.uk/~mmccart/hom.htm	[last	accessed	May	2012].
History in the undergraduate mathematics curriculum – a case study from Greenwich
1Both	comments	from	anonymous	student	feedback.
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ago to more like fifty now; and this is without a loss of quality. The students don’t necessarily 
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has	been	proposed	by	Otto	Toeplitz	(1926),	and	quoted	in	the	preface	to	his	The Calculus – a 
genetic approach	[2].
Regarding all these basic topics in infinitesimal calculus which we teach today as canonical 
requisites, e.g. mean-value theorem, Taylor series, the concept of convergence, the definite 
integral, and the differential quotient itself, the question is never raised ‘Why so?’ or ‘How 
does one arrive at them?’ Yet all these matters must at one time have been goals of an urgent 
quest, answers to burning questions, at the time, namely, when they were created. If we were 
to go back to the origins of these ideas, they would lose that dead appearance of cut-and-
dried facts and instead take on vibrant life again.
Toeplitz	went	on	to	say
Nothing, indeed, is further from me than to give a course on the history of infinitesimal 
calculus. I myself, as a student, made my escape from a course of that kind. It is not history 
for its own sake in which I am interested, but the genesis, at its cardinal points, of problems, 
facts and proofs.
That	history	can	point	to	an	alternative	genesis	for	the	subject	distinct	from	a	logical	
development	from	axioms	is	at	least	admissible	as	a	possibility.	The	preface	to	Analysis by its 
history,	by	Hairer	and	Wanner	[3],	illustrates	how	a	modern	conventional	account	of	the	subject	
reverses	the	historical	development.	But	just	how	historical	awareness	may	shape	a	learning	
sequence today is not obvious and the difficulty emerges from particular cases:
The	earliest	logarithms,	those	of	Napier	and	Bürgi,	do	not	admit	the	equation		
log	a + log b	=	log	ab.	This	requires	log	1	=	0,	which	is	false	in	both	these	systems.
The	origins	of	both	Cauchy’s	and	Riemann’s	view	of	the	integral	lie	in	circumscribed	and	
inscribed	rectangles	as	used	by	Fermat,	who	in	turn	recognised	their	potency	by	translating	
History for learning Analysis
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Archimedes’ quadrature of the spiral into algebra. Archimedes’ spiral does not figure in 
analysis	courses.
Barrow is cited as the first to publish the fundamental theorem of the calculus, but it is much 
harder	to	recognise	the	theorem	in	Barrow’s	diagram	than	from	the	sketches	in	the	notebooks	
of	Newton	whose	ideas	are	the	basis	of	modern	proofs.
Rolle’s theorem first appeared as an intermediate value theorem for derivatives of polynomials. 
This	is	hardly	an	effective	motivator.











Weierstrassian textbooks hoping that my student struggles might be reflected in the earliest 




the USA which transmitted a Weierstrassian perspective. A significant number of young 
American	mathematicians	had	studied	in	Germany	in	the	later	part	of	the	19th	century,	and	





wrong? I was electrified. The Intermediate value theorem might fail, since the function 	











quantities, some multiple of the smaller will exceed the greater) and Euclid used his Definition IV, 
Book	V,	in	a	similar	way	to	establish	Euclid	X.1	(given	two	quantities,	a	larger	and	a	smaller	one,	
repeatedly	halving	the	larger	will	result	in	a	quantity	less	than	the	smaller	one).	From	a	modern	
perspective, the axiom of Archimedean Order holds in every subfield of the real numbers 
and	was	appealed	to	for	some	of	the	integrations	in	the	17th	century;	not	of	course	for	those	
arguments	which	used	indivisibles.	It	was	startling	to	realise	just	how	much	calculus	could	







significance and power of completeness when it is invoked.
For	the	record,	W.F.Osgood	used	an	idea	of	du	Bois	Reymond	(1882)	[11]	to	introduce	
completeness, namely that an infinite decimal is convergent, and deduced from that assumption 
that	monotonic	bounded	sequences	converge.	The	same	argument	was	used	by	O.Toeplitz	in	the	
first chapter of The calculus – a genetic approach [2], and I decided to use it too. A whole chapter 
exploring	the	various	equivalent	forms	of	completeness	followed,	giving,	time	and	again,	the	
existence	of	real	numbers	for	which	no	direct	means	of	computation	was	available.
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5. Discuss important examples of cultural factors influencing the development of mathematics;
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Students	were	asked	to	keep	a	learning	journal	(LJ)	and	were	directed	that	this	should	indicate	







asked to draw from it to address six specific questions throughout the semester. For example, 






final examination. The nine questions, modified as ‘reasonable exam questions’, were made 












ago when we have much more efficient and much easier methods today”, and that “a lot of the 
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the History of Mathematics,	covering	the	development	of	mathematics	from	earliest	times	to	
around	1900.	Replacing	an	earlier	course	that	had	run	for	about	twelve	years,	it	was	studied	by	







History of Mathematics: A Reader,	compiled	and	edited	by	two	of	the	course	authors,	John	
Fauvel	and	Jeremy	Gray	[1].	
















ranging from short ones of 500 words to a final one of up to 2000 words. A favourite type of 
question consisted in asking the student to comment on the context, content and significance 
of a specific mathematical text. The course concluded with a three-hour examination. 
Since the course finished, a group of course-team members has been converting the 
correspondence	texts	into	book	form,	to	be	published	by	the	Mathematical	Association		
of	America.
The Story of Maths
In	2008,	a	10-point	OU	course	was	introduced	to	accompany	the	BBC–Open	University	
television	series	The Story of Maths, filmed around the world and presented by Prof. Marcus 
Teaching the history of mathematics at the Open University
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some disagreement amongst the authors as to where particular books may fit best, we will not 
discontent	if	some	readers	choose	to	disagree	with	us	on	exact	categorisation.	
Introductory




milestones in the history of mathematics. A book which can be opened at random with profit.
Anne	Rooney,	The Story of Mathematics	(Arcturus,	2009).	A	well-illustrated	general	history		
of	mathematics.




John	Fauvel	and	Jeremy	Gray	(eds.),	The History of Mathematics: A Reader,	(Macmillan,	1987).	
A	useful	source	book,	which	is	not	only	enjoyable	to	dip	into,	but	also	gives	a	wide	range	of	
mathematical	texts	from	four	millennia.
Luke	Hodgkin,	A History of Mathematics,	(OUP,	2005).	A	relatively	short	course	textbook	as	
used	by	one	of	the	case	study	authors	(see	page	15),	which	covers	a	broad	range	of	topics.
Victor	Katz, A History of Mathematics	(3/e)	(Addison-Wesley,	2009).	A	‘standard’	text	for	history	
of	mathematics	courses.
Ian	Stewart,	Why Beauty is Truth: The History of Symmetry	(Basic	Books,	2008).	An	account	of	
the development of the pure mathematics of symmetry and its influence on modern physics.





James	Gleick,	Chaos: Making a New Science	(Vintage,	1997).	A	classic	semi-popular	
introduction	to	chaos	provided	through	its	historical	development.
Suggested Resources




Jacqueline	Stedall,	The history of mathematics: a very short introduction	(OUP,	2012).	A	short,	
stimulating	account	of	how	historians	approach	the	history	of	mathematics.
Jacqueline	Stedall,	Mathematics Emerging: A Sourcebook	(1540-1900)	(OUP,	2008).	A	useful	
source	of	primary	material,	showing	mathematical	breakthroughs	in	context.
Benjamin	Wardhaugh,	How to read historical mathematics	(Princeton,	2010)	A	user	friendly	guide	
for	students	on	how	to	approach	the	reading	of	mathematical	texts	in	their	original	context.
Advanced
Raymond	Flood,	Adrian	Rice	and	Robin	Wilson	(ed.),	Mathematics in Victorian Britain	(OUP,	
2011).	A	readable	and	wide	ranging	survey	of	mathematics	and	mathematicians	in	Britain	and	
beyond	in	the	19th	century.
Loren	Graham	and	Jean-Michel	Kantor,	Naming infinity: A True Story of Religious Mysticism 
and Mathematical Creativity	(Belknap/Harvard,	2009).	An	example	of	modern	scholarship	which	
shows	the	human	side	of	recent	abstract	mathematics.




Eleanor	Robson	and	Jacqueline	Stedall,	The Oxford Handbook of the History of Mathematics	
(OUP,	2008).	A	collection	of	essays	on	many	different	aspects	of	the	history	of	mathematics.	A	
surprising	and	stimulating	collection	which	shows	the	diversity	of	the	topic.




Edward	Burger,	Zero to Infinity: A History of Numbers	(The	Teaching	Company,	2007).	A	set	of	
twenty	four	30	minute	lectures	on	a	wide	range	of	topics	in	the	history	of	mathematics.



















Mathematics	 is	 usually,	 and	 of	 course	 correctly,	
presented	‘ready-made’	to	students,	with	techniques	
and	 applications	 presented	 systematically	 and	 in	
logical	 order.	 However,	 like	 any	 other	 academic	
subject,	 mathematics	 has	 a	 history	 which	 is	
rich	 in	 astonishing	 breakthroughs,	 false	 starts,	





connections	 between	 different	 branches	 of	 the	
subject,	 and	 helps	 to	 produce	 students	 with	 a	
greater	 sense	 of	 the	 breadth	 and,	 what	 might	
be	 termed,	 the	 creative	 life	 of	mathematics	 as	 a	
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